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(54) POUSHING BODY COMPOSED OF WAFER POLISHING CLOTH OR POLISHING SURFACE 
PLATE AND WAFER POUSHING METHOD USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve flatness of a polished 
wafer by providing grooves on a wafer sliding surface of a 
polishing body for every specified intervals, and increasing a 
density of the groove at a portion where a circumferential 
speed is high rather than a density of the groove at a portion 
where a circumferential speed is low. 

SOLUTION: A density of groove formed on a wafer sliding face 
of a polishing cloth 2 is increased from a center 21 toward a 
peripheral edge. In this lattice-shaped groove density, setting is 
made such that the center 21 has no groove 20f, a portion 
outside thereof 21b has a non-dense groove 20b, and an 
outermost portion has a dense groove 20. Intervals between the 
grooves are set such that a wafer 1 0 positioned at a center 
side retained by a wafer holding jig spans between the 
grooveless portion 20f and the non-dense groove portion 20b t 
and a wafere positioned at an outer side spans between the 
non- dense groove portion 20b and the dense groove portion 
20a. Accordingly, a more desirable following rotation of wafer 10 
and surface flatness thereof are attained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polish object for wafer polish characterized by making the slot consistency of a part with a 
large peripheral velocity of this polish object increase to the slot consistency of the part where peripheral 
velocity is small while establishing a slot in the wafer sliding surface of said polish object for every 
predetermined spacing in the polish object which consists of the abrasive cloth or the turn table which grinds 
this wafer, making it slide with the relative speed difference between wafers. 

[Claim 2] The polish object for wafer polish characterized by making the slot consistency like this polish 
object periphery flank increase to the slot consistency located in the inside while establishing a slot in the 
wafer sliding surface of said polish object for every predetermined spacing in the polish object which 
consists of the abrasive cloth or the turn table which grinds this wafer, making it slide with the relative speed 
difference between wafers. 

[Claim 3] The wafer polish approach characterized by to grind a wafer using the polish object to which the 
slot consistency of a large part was made to increase the consistency of the slot established in the wafer 
sliding surface of said polish object to the part where polish object peripheral velocity is small in the wafer 
polish approach which grinds this wafer while making it slide with the relative speed difference between the 
polish objects which consist of a wafer, abrasive cloth, or a turn table. 

[Claim 4] the consistency of the slot which established in the wafer sliding surface of said polish object in 
the wafer polish approach which grinds this wafer while making it slide with the relative speed difference 
between the polish objects which consist of a wafer, abrasive cloth, or a turn table — polish — the inside of 
the body — the wafer polish approach characterized by to grind a wafer using the polish object to which 
received at least the core and the slot consistency of a periphery part made increase. 

[Claim 5] The wafer polish approach characterized by grinding a wafer using the abrasive cloth to which the 
slot consistency was changed in the direction which it is stabilized [ direction ] and makes a wafer rotate, 
without making the slot consistency prepared in the wafer sliding surface of said abrasive cloth fixed-ize in 
the wafer polish approach of pushing against abrasive cloth the wafer stuck on the backing pad by the wax 
free-lancer, and graduating the irregularity of a wafer. 

[Claim 6] In the wafer polish approach of taking a wafer and rotating it the surroundings while making the 
wafer maintenance fixture held for a wafer, enabling free rotation rotating and revolving around the sun 
relatively to the abrasive cloth or the turn table stuck on the rotation surface plate The wafer polish approach 
characterized by grinding a wafer using the polish object to which the consistency of said slot was changed 
so that the frictional force which acts in the direction of the circumference of a companion of a wafer might 
become large, without making the slot consistency prepared in said abrasive cloth or the wafer sliding 
surface of a turn table fixed-ize. 

[Claim 7] So that between about a dense slot may be relatively straddled with a **** slot having no wafer 
fang furrow located in a polish object to two or more wafers held at the wafer maintenance fixture with ** at 
a core side in a slot consistency in the shape of a ring if it is **, or relatively The wafer polish approach 
characterized by setting up slot spacing, respectively so that the wafer located outside may straddle between 
about a dense slot relatively with a **** slot. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wafer polish approach using the polish object and this 
polish object which consist of the abrasive cloth or the turn table for a wafer especially a semiconductor 
wafer, and single-crystal-silicon wafer polish. 
[0002] 

[Description of the Prior Art] Generally, after performing slice cutting and beveling for a cylinder-like ingot, 
while a wafer carries out rubbing of a polish (lap) surface plate and the AZUKATTO wafer through the 
polish liquid containing an abrasive grain, it wraps, and the this wrapped wafer is led to a finish-machining 
process, after etching processing is carried out. It sets at a finish process and is Si02 between a polish 
(polishing) cloth and a wafer. Mirror polishing is carried out by the so-called chemical machinery-grinding 
method using the polishing liquid which made the system particle suspend in weak lye. 
[0003] Although there is the wax method for using the wax for wafer adhesion and sticking wafer one side 
on the plate for polish as an approach of holding a wafer in this mirror polishing, since the heterogeneity of 
the thickness of a glue line (wax layer) reflects the flatness of the wafer after polish, parallelism, etc. as it is, 
in this wax method, it is important to make glue line thickness into homogeneity. Moreover, since it was 
necessary to remove a wax from a wafer after wafer polish and the drug solution which a process becomes 
complicated and is used for ** and removal of a wax, and the waste fluid processing facility were needed, 
there was a trouble that processing cost went up. 

[0004] Although the wax loess method is what canceled the fault of the describing [ above ] wax method 
and the wax loess method of **** squirrel **** 2 is used in the wafer using the backing pad which serves as 
the 1 st wax loess method by vacuum adsorption from porous resin, for example, a polyurethane resin porous 
body, there is the advantage to which spreading of the wax to the wafer which described all above, and 
removal become unnecessary. 

[0005] The wax free polish equipment using a backing pad The bottom rotary table 1 which stuck abrasive 
cloth 2 (polishing pad) as shown in drawing 4 , Two or more polishing heads 4 in which the wafer 
maintenance fixture 1 3 with which the wafer 1 0 was held through the carrier plate 3 and the backing pad 6 
at two or more hole (maintenance hole) 11a for wafer positioning at the inferior-surface-of-tongue side was 
attached, It is polish equipment which becomes said abrasive cloth 2 from the slurry tubing 5 which supplies 
a slurry (polish suspension), pushes a wafer 10 against the abrasive cloth 2 by the side of a rotary table 1, 
and graduates the irregularity of a wafer. 

[0006] And using the template 7 which has one or more hole 1 la for wafer positioning on the carrier plate 3, 
a backing pad 6 goes into the hole for positioning, and the wafer maintenance fixture 1 3 used for this 
equipment is formed so that it may be made to fix. Moreover, the template 7 is formed from the glass epoxy 
resin, the polycarbonate sheet, the polyester sheet, etc., and the backing pad 6 is formed, porous resin, for 
example, polyurethane resin porous body. 

[0007] And the polishing head 4 self-revolves around the sun to the bottom rotary table 1 which stuck 
abrasive cloth 2, and a wafer 10 is taken about within the wafer maintenance fixture 13, and is constituted 
pivotable. It takes here and **** is the phenomenon in which centrifugal-force distribution will arise in the 
field of a wafer maintenance fixture if the wafer maintenance fixture 13 which has other revolving shafts on 
a rotary table 1 is placed, and a wafer maintenance fixture rotates according to the difference of a centrifugal 
force. Namely, by arranging to the center of rotation of a rotary table 1 in drawing 4 in the location which 
displaced the center of rotation of two or more polishing heads 4 to radial, and rotating both of each other in 
the direction of an arrow head The wafer 1 0 made to fix on maintenance hole 1 1 a of the wafer maintenance 
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fixture 1 3 and the wafer maintenance fixture 1 3 rotates in the direction of an arrow head, and while a wafer 
10 rotates and revolves around the sun relatively to abrasive cloth 2 as a result, it is ground. 
[0008] Moreover, as drawing 5 shows the configuration of other polish equipments, shows the rotary system 
which combined the sun gear 53 and the internal gear 54 and looks at it to this drawing with this rotation 
means, the disc-like wafer maintenance fixture 1 3 is the configuration of making wafer maintenance hole 
11a forming, and preparing periphery gear-tooth 13a in a periphery. It engages to the sun gear 53 formed in 
the core of the bottom rotation surface plate 5 1 which rotates in the direction of arrow-head A, and the 
internal gear 54 formed in the outside of this rotation surface plate 5 1 , and a wafer 1 0 is rotated, making the 
wafer maintenance fixture 13 rotate and revolve around the sun. This rotary system is used by polish of 
double-sided polishing, double- sided wrapping, etc., and the turn table (lap surface plate) is used for the up- 
and-down rotation surface plate at the time of abrasive cloth and wrapping at the time of polishing. 
Moreover, the wafer maintenance fixture 13 used with this rotary system is also only called a carrier. With 
this rotary system, although the wafer maintenance fixture (carrier) is carrying out forcible rotation, it is 
rotating the wafer in a carrier in the same operation as the difference of a centrifugal force, i.e., the 
phenomenon of the circumference of a companion. 

[0009] Now, also in the above mentioned wax free polish equipment, the heterogeneity of the thickness of a 
backing pad layer reflects the flatness of the wafer after polish, parallelism, etc. as it is like wax polish 
equipment. Then, the thickness after polish is made to equalize by making a wafer rotate in the wafer 
maintenance fixture 1 3 during polish. Therefore, in wax free polish, it is important to make a wafer stabilize 
and rotate during polish. Therefore, irregularity is attached to a backing pad, and making air, lubricant, etc. 
intervene between a backing pad and a wafer is performed, and the factional force of a backing pad and a 
wafer is reduced. 

[0010] However, the frictional force of a backing pad and a wafer is influenced by both surface roughness, 
factional force increases, a wafer stops being able to rotate easily, and the display flatness after polish gets 
worse, so that each surface roughness is large. There are some by which polish recon layers and oxide-film 
layers, such as PBS (Polyback Seal) and CVD (Chemical Vapor Deposition), were especially formed in the 
wafer side, and it has granularity different, respectively. The same of it being desirable making a wafer 
rotate is said of double-sided polish and double-sided wrapping. 
[0011] 

[Problem(s) to be Solved by the Invention] In this wax free polish equipment, only a polish head and a 
carrier plate rotate and the heterogeneity of backing pad thickness reflects flatness, parallelism, etc. the case 
in the condition that a wafer does not rotate during polish in a template, namely, the thickness of a wax layer 
— 1 micrometer it is — backing pad thickness amounts to 10-50 micrometers to a thing, and the 
heterogeneity of those with 100-300 micrometer and backing pad thickness of the effect on display flatness 
is farther [ than wax polish ] large, and a problem. 

[0012] Moreover, in the polish approach of other rotary systems which rotate while a wafer grinds, if the 
balance of the location of a wafer maintenance fixture and each polish (polishing) head is bad, rotation of a 
wafer maintenance fixture will become unstable. In order to manufacture a wafer with sufficient display 
flatness as mentioned above, it needs to be stabilized and it is necessary to make the wafer or wafer 
maintenance fixture which is not made to rotate compulsorily rotate. 

[0013] Now, in case the non woven fabric of a polyurethane sinking-in polyester non woven fabric and others 
is used for it in case the abrasive cloth (polishing pad) used for said each polish equipment performs for 
example, primary polishing, and for example, secondary polishing is performed, abrasive cloth of the 
porosity which consists of two-layer structure of a foaming polyurethane layer (surface) and a polyester 
layer (lining) is put in practical use. By supplying an abrasive material adequately between a wafer and 
abrasive cloth, such abrasive cloth is the purposes to which polish efficiency is made to increase, as shown 
in drawing 2 (B), it is regular intervals at the shape of a grid, and some which use the slot ON abrasive cloth 
which prepared 20d of slots are in the wafer sliding surface of abrasive cloth 2. (JP,9-201765,A) 
[0014] By devising the slot consistency of this slot ON abrasive cloth, this invention aims at offering the 
wafer polish approach using the polish object and this polish object which consist of the abrasive cloth for 
wafer polish or the turn table by which the display flatness of a polish wafer is improved by stabilizing a 
wafer or a wafer maintenance fixture and rotating. 
[0015] 

[Means for Solving the Problem] Although this invention specifically makes a summary the point of 
changing the consistency of a slot with the distance from the core of abrasive cloth (polishing pad), and the 
point to which a slot consistency is made to increase so that it keeps away from the core of abrasive cloth 
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The invention in this application is performed to the polish approach by which the wafer itself is wanted to 
rotate efficiently by wax free polish, double-sided polish, etc. Moreover, the polish object of performing 
recessing same not only about a polishing pad but the turn table at the time of performing wrapping 
processing (lap surface plate) is good. 

[0016] That is, invention according to claim 1 is characterized by making the slot consistency of a part with 
a large peripheral velocity of this polish object increase to the slot consistency of the part where peripheral 
velocity is small while it establishes a slot in the wafer sliding surface of said polish object for every 
predetermined spacing in the polish object which consists of the abrasive cloth or the turn table which grinds 
this wafer 10, having the relative speed difference and sliding it between wafers 10. 
[0017] In the polish object which consists of the above mentioned abrasive cloth or the above mentioned 
turn table, invention according to claim 2 is characterized by making the slot consistency like this polish 
object periphery flank increase to the slot consistency located in the inside while it establishes a slot in the 
wafer sliding surface of said polish object for every predetermined spacing. 

[001 8] Invention according to claim 3 is characterized by grinding a wafer 10 using the polish object to 
which the slot consistency of a large part was made to increase the consistency of the slot established in the 
wafer sliding surface of said polish object to the part where polish object peripheral velocity is small about 
the wafer polish approach which grinds a wafer 10 using the above mentioned abrasive cloth or the above 
mentioned turn table according to claim 1 . 

[0019] the consistency of the slot which invention according to claim 4 established in the wafer sliding 
surface of said polish object about the wafer polish approach which grinds a wafer 10 using said abrasive 
cloth or turn table according to claim 2 carried out — polish — the inside of the body — it is characterized by 
grinding a wafer 10 using the polish object to which received at least the core and the slot consistency of a 
periphery part was made to increase. 

[0020] In the wafer polish approach of invention according to claim 5 pushing against abrasive cloth the 
wafer stuck on the backing pad by the wax free-lancer an d graduating the irregularity of a wafer 

In order to be stabilized and to make a wafer rotate, it prepares in the wafer sliding surface of said abrasive 
cloth. It is characterized by grinding a wafer 10 using the abrasive cloth to which the slot consistency was 
changed in the direction which it is stabilized [ direction ] and makes a wafer rotate, without making the slot 
consistency prepared in the wafer sliding surface of said abrasive cloth fixed-ize. 

[0021] In the wafer polish approach of taking a wafer 10 and rotating it the surroundings while invention 
according to claim 6 makes the wafer maintenance fixture held for a wafer 10, enabling free rotation rotating 
and revolving around the sun relatively to the abrasive cloth stuck on the rotation surface plate It is 
characterized by grinding a wafer 10 using the abrasive cloth to which the consistency of said slot was 
changed so that the frictional force which acts in the direction of the circumference of a companion of a 
wafer might become large, without making the slot consistency prepared in the wafer sliding surface of said 
abrasive cloth fixed-ize. 

[0022] There is an operation the slot on the abrasive cloth rotates [ operation ] a wafer 10 in the direction of 
slant to the edge of a wafer 10. However, the slot which the directions of this operation differed by whether 
a slot is equivalent to which part of an edge, and hit the periphery side (side with a large relative velocity) of 
abrasive cloth acts in the direction of the circumference of a companion, and the slot which hit the core side 
(side with a small relative velocity) of abrasive cloth acts on the direction of the circumference of a 
companion, and hard flow. Therefore, the smooth circumference rotation of a companion is attained the 
periphery side (side with a large relative velocity) of abrasive cloth by carrying out dense [ of the slot 
consistency of a part ] (increment) from the slot consistency by the side of the core of abrasive cloth (side 
with a small relative velocity). 

[0023] If it is ** at the shape of a ring, a slot consistency to abrasive cloth like claim 7 publication therefore, 
with ** So that between about a dense slot may be relatively straddled with a **** slot to two or more 
wafers held at wafer maintenance fixtures, such as a carrier, having no wafer 1 0 fang furrow located in a 
core side, or relatively The circumference rotation of a companion and display-flatness-izing of the much 
more desirable wafer 1 0 are attained by setting up slot spacing, respectively so that the wafer 1 0 located 
outside may straddle between about a dense slot relatively with a **** slot. 
[0024] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the suitable operation gestalt of this 
invention is explained in detail in instantiation. However, the dimension of the component part indicated by 
this operation gestalt, the quality of the material, a configuration, its relative arrangement, etc. are not the 
meaning that limits the range of this invention to it but only the mere examples of explanation, as long as 
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there is no specific publication especially. 

[0025] Drawing 1 is an example of the shape of a quirk the slot consistency formed on the wafer sliding 
surface of abrasive cloth (polishing pad) 2 was made to increase, so that it kept away from core grade to a 
periphery side. (A) is an example of a grid-like slot consistency and, as for slot-less 20f and its outside 21b, 
at least 21f only of cores is set as dense slot 20a, as for ******20b and outermost 21a. In fact, the ring round 
part with a core near slot nothing and near a core prepares the slot of the consistency of the non-dense of 
40mm angle, and forms in abrasive cloth (polishing pad) with a diameter of 1 .4m the slot where 1 0mm 
angle is dense on the outskirts. The thickness of abrasive cloth (polishing pad) is 1-1 .5mm, and a slot is 2- 
3mm in a depth of 0.5-lmm, and width of face. Although these slots are formed by cutting abrasive cloth 
(polishing pad), they may be formed with a press. 

[0026] (B) is perpendicular drawing of longitudinal section of the above (A), and, as for an arrow head A, 
shows the hand of cut of the wafer maintenance fixture which fits in a wafer 10, enabling free rotation, and 
the hand of cut of a wafer 10 to which an arrow head C is taken about, respectively, as for the hand of cut of 
abrasive cloth 2, and an arrow head B. 

[0027] The much more desirable wafer 10 takes at least a non-dense slot by setting up slot spacing, 
respectively so that the wafer 1 0 located outside may straddle between 20a at least for 20b and a dense slot, 
a time is carried out, and rotation and display flatness-ization are attained so that than this Fig. and at least 
20f of wafer- 10- fang- furrow-less parts and the non-dense slot which are located in the core side held at the 
wafer maintenance fixture may straddle between 20b. 

[0028] While drawing 2 shows the abrasive cloth concerning other examples and forming a slot in 
concentric circular and a radial, the core is set as slot-less 20f and slot 20a with the outside dense 
[ ******20b and an outermost part ]. Moreover, as at least 20f of wafer- 10-fang-furrow-less parts and the 
non-dense slot which are located in the core side held at the wafer maintenance fixture straddle between 
20b, and the wafer 10 located outside straddles [ 20b and a dense slot ] between 20a at least as for a non- 
dense slot, it is as having also described having set up slot spacing, respectively above. 
[0029] According to this operation gestalt, the slurry fang furrow 20 (20a, 20b) which intervenes between a 
wafer 10 and abrasive cloth 2 extrudes by forming such a slot in abrasive cloth 2. Therefore, it comes to 
contact abrasive cloth 2, without a wafer 1 0 losing touch with abrasive cloth 2 by hydroplaning, and 
frictional force increases. If the periphery side of abrasive cloth 2 makes the consistency of a slot 20 high, 
although this frictional force acts all over a wafer, a wafer or a wafer maintenance fixture will be taken and 
it will become easy for the frictional force which a wafer 1 0 and abrasive cloth 2 become easy to contact, 
and acts in the direction of the circumference of a companion to become large, and to carry out it the 
surroundings. The effectiveness of this invention was taken, it ground with surroundings-type polish 
equipment, and the check was carried out. 

[0030] First, in the example, abrasive cloth (polishing pad) was formed with the non woven fabric, and 
specifically used Suba600 (Rodel Nitta CO. make). In the abrasive cloth (polishing pad) 2 with a diameter 
of 1 400mm, as shown in drawing 2 (A), the core - the diameter of 470mm formed slot 20c of 40mm angle, 
the diameter of 470- 1200mm formed slot 20b of 20mm angle, and the diameter of 1200- 1400mm formed 
slot 20a of 10mm angle. A slot is 3mm in a depth of 0.7mm, and width of face, respectively. A wafer 
maintenance fixture is the thing with a diameter of 565mm which can prepare five 8 inch wafers. The wafer 
10 used the thing in which PBS was formed at the rear face. These were ground on condition that polish 
load 240 g/cm2, surface plate rotational-speed 35rpm, and polish time amount 15min. 
[0031] (Example of a comparison) Abrasive cloth was formed with the nonwoven fabric, specifically used 
Suba600 (Rodel Nitta CO. make), took it like the example, and ground with surroundings-type polish 
equipment. And as shown in drawing 2 (B), in abrasive cloth with a diameter of 1400mm, 20d of styles of 
20mm angle was formed by the uniform consistency. 20d of slots is 3mm in a depth of 0.7mm, and width of 
face, respectively. The wafer maintenance fixture 13 is the thing with a diameter of 565mm which can 
prepare five wafers. The wafer 10 used the thing in which the PBS layer was formed at the rear face. These 
were ground on condition that the same polish load 240 g/cm2 as an example, surface plate rotational-speed 
35rpm, and polish time amount 15min. 

[0032] When the display flatness of an example and the example of a comparison is evaluated, in the 
example of a comparison, he can understand that total display flatness (Total Thickness Variation:TTV) has 
improved in 3.5 micrometers and the example as sharply [ total display flatness ] as 1.0 micrometers. 
Moreover, the display flatness configuration is shown in drawing 3 . The electrostatic-capacity type wafer 
display flatness measuring device performed this evaluation. In the example shown in (A), only the 
configuration which inclined aslant was acquired to an almost level configuration being acquired by the 
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example of a comparison shown in (B) so that more clearly than this Fig. That is, by grinding using the 
polish object of this invention shows that a wafer rotates efficiently, it is ground in a form symmetrical with 
rotation, and a wafer with sufficient display flatness is obtained in an almost level configuration. 



[Effect of the Invention] According to this invention, by stabilizing a wafer or a wafer maintenance fixture 
and rotating, the display flatness of a polish wafer is improved like a publication above. In addition, since it 
is not restricted to this example and a wafer also rotates double-sided polishing and wrapping within a 
carrier, this invention is effective. Moreover, although the example showed the example of the batch type 
processed to two or more sheet coincidence, the effectiveness same as the single- wafer-processing wax free 
polish to which the center of rotation of a polishing head and 1 ** of centers of rotation of a wafer were 
carried out is acquired. Moreover, the wafer maintenance fixture itself can be efficiently rotated by using the 
polish object of this invention for a wafer maintenance fixture (plate for polish) also by the approach which 
stuck the wafer with the wax, and the same effectiveness is acquired. 



[Translation done.] 



[0033] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2 ] 
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[Drawing 3] 
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http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 3/2 7/2006 



PATENT ABSTRACTS OF JAPAN 



ODPublication number : 11-285963 
(43)Date of publication of application : 19.10.1999 



t.. 

(51)IntCI. 




B24B 37/00 








B24B 37/04 








H01L 21/304 




(21)Application number 


10-103934 


(71)Applicant : 


SHIN ETSU HANDOTAI CO LTD 


(22)Date of filing : 


31.03.1998 


(72)Inventor : 


TSUCHIYA TOSHIHIRO 



(54) POLISHING BODY COMPOSED OF WAFER POLISHING CLOTH OR POLISHING SURFACE PLATE AND WAFER 
POLISHING METHOD USING SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve flatness of a polished wafer by 
providing grooves on a wafer sliding surface of a polishing body for every 
specified intervals, and increasing a density of the groove at a portion where a 
circumferential speed is high rather than a density of the groove at a portion 
where a circumferential speed is low. 

SOLUTION: A density of groove formed on a wafer sliding face of a polishing 
cloth 2 is increased from a center 21 toward a peripheral edge. In this lattice- 
shaped groove density, setting is made such that the center 21 has no groove 
20f, a portion outside thereof 21b has a non-dense groove 20b. and an 
outermost portion has a dense groove 20. Intervals between the grooves are set 
such that a wafer 10 positioned at a center side retained by a wafer holding jig 
spans between the grooveless portion 20fand the non-dense groove portion 
20b, and a wafere positioned at an outer side spans between the non- dense 
groove portion 20b and the dense groove portion 20a. Accordingly, a more 
desirable following rotation of wafer 10 and surface flatness thereof are 
attained. 
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